Effects of 8-chloroadenosine 3',5'-monophosphate and N6-benzyl-cyclic adenosine 5'-monophosphate on cell cycle kinetics of HL-60 leukemia cells.
Site-selective cyclic AMP (cAMP) analogues have been shown to inhibit growth and induce differentiation in several human leukemia cell lines. However, detailed studies of the effects exerted by cAMP analogues on cell cycle kinetics have been lacking. We have examined the effects of 8-Cl-cAMP and N6-benzyl-cAMP on the cell cycle kinetics of the HL-60 human promyelocytic leukemia cell line. A cell cycle study was performed by univariate DNA analysis after 24-72 h of treatment with noncytotoxic concentrations of 8-Cl-cAMP and N6-benzyl-cAMP capable of inducing 50-60% growth inhibition in these cells. HL-60 cells treated with 5 microM 8-Cl-cAMP showed no significant change in the cell distribution in the cycle as compared to the untreated control cells, whereas the treatment with 10 microM N6-benzyl-cAMP transiently increased the percentage of cells in the G0/G1 phase after 48 h, followed by a partial recovery at 72 h. Combined treatment with low doses of 8-Cl-cAMP and N6-benzyl-cAMP, each of which alone produced 20% growth inhibition, exerted a growth inhibitory effect of 65% and delayed increase of the G0/G1 phase by 72 h. To better understand the cell cycle effects induced by 8-Cl-cAMP, flow cytometric analysis of bromodeoxyuridine incorporation was also performed. 8-Cl-cAMP treatment exhibited a slowing down of the cell cycle; thus, the delayed appearance of the G0/G1 cell accumulation after combined treatment could be due to this effect of 8-Cl-cAMP on the HL-60 cell cycle. At a toxic dose, 8-Cl-cAMP brought about a G2M block, whereas N6-benzyl-cAMP brought about an increase of the G0/G1 compartment. G2M block produced by toxic doses of 8-Cl-cAMP was not related to its adenosine metabolite since 8-Cl-adenosine did not produce any specific block in the cell cycle. Our results show, for the first time, that these site-selective cAMP analogues could affect cell cycle kinetics at different points. These data may provide the basis for combination treatments involving cAMP analogues and other agents in the treatment of human leukemia.